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RAILWAY WEATHER BICINALB. 

Professor P. E. Mell, jr., director ot‘ the “Alabama Weather 
&r-iice,’7 in his report for June, states : 

The verification of predict.ion fiir the whole state was 98 per crnt. for tem- 
perature and 9 i  per cent.. for weather. 

The following roads comprise this ryst.em : West.ern, of Alabama : Atlant.a 
and West Point, of Georgia ; Snnt.h and North ; Montgomery and Mohile ; 
Mobile and Girard ; Georgm Pacific ; East Tennessee, Virginia and Georgia ; 
Northeastern, of Georgia. 

ATMOSPHERIC ELECTRICITY. 

Aiiroral displays were obsem-ed during June, as fol1,ows : 
1st.-Msryuette, Michigan : an aurora wm observed from 11 

1st.-Escauaba, Michigan : faiut aurora from 10.43 to 11.38 

1st.-Mountainville, New York. 
1st.-Yutan, Nebraska. 
3d .-Mounta,in ville, New York. 
3d.-Cambridge, Massachusetts : aurora suspected. 
3d.--Mount Washington, New Hampshire: a t  11 p. m. an 

auroral light, with occasional streamers, extended over 80° of 
horizon, aud to an altitude of 15O; the display ended duriug 
the early morning of the 4th. 

Sd.-Eaetport, Maine : a very faint auroral arch of 10O a1t.i- 
tude was observed from 7.30 to 10 p. m. 

4th.-Blackwell, North Carolina : “ auroral light flashing up 
in  the northwest a t  8.10 p. m.” A similar display wide also ob- 
served ou the  8th. 

4th.-Ithaca, New York: a faint auroral arch was visible at 
10 p. m. 

5 th .--Susses, Wi scoiisi n . 
7 th.-Yutaii, Nebrmka. 
8th.-Eastport, Maine: a faint auroral light, of pale straw 

8th.-ReadviIle, Massachnsetts (Blue Hill observatory) : 

8th and 11th.-Yutan, Nebrarkn.. 
13th .-Webst.er, Dakota. 
13th.-Yutan, Nebraska. 
15th.-Wellsborough, Peunsylvania. 
16th.-Yutan, Nebrmka. 
18th.-Tiffiu, Ohio. 
19th.-Ba,ngor, Maine. 
22d.-Fort Bennett, Dakota : an aurora was observed from 

10.25 to 10.55 p. m., consisting of columus of light ; cloiidiness 
partially obscured the display. 

32d.-Westerville, Ohio. 
23d.--.\Iountainrille, New York. 
T3d.-Syracuse, New York. 
24th.-Hudson, Michigan. 
24th.-Manhat,tan, Kansae : quite a marked auroral display 

was observed at 9.20 p. ui. ; notwithstanding the moonlight, 
streamers, extending uea.rly to the North star, were risible. 

34th.--lt’ort Bennett, 1)a.kota : an auropa was risible from 
10.58 to 11.20 p. m., consisting of an arch which s p n u e d  dij0 
of the horizon and extended to au altitude of 30°; from tlie 
arch several columus of pale light estendetl upward Go. 

94tli.-Huron, Da,kota: auroral beams were observed a t  inter- 
vals during the evening; R similar display was also observed 
during the  evening of the 95th. 

Sdt,h.-Fort Totten, Dakota : an auroral display was visible 
from 10 p. m. until daylight of‘ the 35th; shooting beams ot 
greenish color, with za motion from west to east, estenclecl to the 
zeuith from all parts of the northern sky ; tlie display was most 
brilliant at  11.55 p. m. 

24th.-Marquette, Michigan : AU aurora was observed from 
11 to 11.40 p. m.; st,reameru extended beyond the zenith. The 
display resembled that observed here ou May 37th. 

94th.-Alpena, Michigan : an a.urora appeared a t  8.50 p. m., 
consistiug of a diffuse light on tlie northern horizoii ; a t  10 p. 

AURORAS. 

to 11.30 p. m. 

p. m. 

color, was observed from 9 p. m. until 1 a. m. of the 9th. 

aurora a t  11.16 p. m. 

rn. beanis, having an apparent motion froni emt to weat, shot 
towards the zenith; at 11.50 1). ni. the beams fatled away and 
the display disappeared iit 19.40 a. ni. on the 25th. 

24th .--Esc;tnaba, Michigan : a bright aurora appeared at  
9.43 p. in.;  the li,ght rested upou a dark segnieut which ex- 
tended to an altitiicle of 90°; beams rose to within 1 5 O  of t h e  
zenith, aud occasional flashes of light, resenihling lightning, 
were observed. 

34th.--Oswego, New York : a.11 anroral display, partly ob- 
scured by cloudiness, was observed from 10.30 p. m. until the 
early morning of the 25th. 

24th .--Erie, Pennsylvania : an aurora wits visible from 10.40 
to 11.90 p. IU., extendiug froin iiortheast to northwest; stream- 
ers rose to RII :iltitntle of 45O. 

94th.-Portland, Maiue : a faint aurora,l display was observed 
from 10.30 p. m. until after midnight. 

34th.-Mouut Washington, New Hampshire : nn aurora ap- 
peared a t  9.32 p. m.; the display consisted of irregular dtream- 
erg, of \wyiug brilliancy, estending to the zenith. 

24th.-Rochester, New York : a faint aurora was observed 
at 10.36 p. m., extending from northeast to northwest and to 
an altitiide of 25O ; the display consisted of a pale, yellow light ; 
no streti,mers were visible. . 

34th.-Westerville, Ohio. 
95th .-Gardiner, Maine : bright auroral beams were observed 

at  11.30 p. m., although tlie moou shone brightly a t  that hour. 
35th .-Cambridge, Mimsnchusetts : aiirora suspected. 
25th.-West.erville, Ohio. 
35bIi.-Bismai-~k, Dakota: a faint aurora was  observed a t  

1.15 a,. m., corering 90° of the horizon and extending to an 
altitude of 45O 

25th.-Fort Totten, Dakota : auroral light in the north a t  
11.55 p. m., with bright, shooting beams of yellow and green 
colors. At 1.20 a. m. oii the 2Gth the displa-y was still visible. 

9Gth.-Fort Totten, Dakota: aurora from 10 p. m. until 1 
a. m. of the 37th. 

Y0t h .- Westervil le, 0 hio. 

Thunder-storms mnrred in the various districts as follows : 

Middle Alla?&tic slnteS.-%l, Pth, 5th, 7th, Sth, l l th ,  14th to 

Gouth Allcuntic etaleR.-3d, Sth, 7th to 13th, 16th to 30th. 
Florida penirurula.--dth to 18th, 3Oth, X s t ,  33d to 27th, 29th, 

Zast Qdf slafe.-8th, 10th to 14th, 16th to 20th, 33d to 

Rio Qrande aalley.-l.lth, %th, 35th, SYth, 30th. 
TennesRee.3d to lGth, 30th, slst, 92d, 25th, 36th,27th,29th. 
Oltio valley.-2d t.0 Sth, l l t h  to 16th, 19th, 20th 21st, 26th, 

Lower lake region.3d to 8th, 13th to 16th, 20th to 23d, 26th, 

THUNDER - BTORMB. 

N ~ I O  Et@atd.-lSt, Pth, 5th, 7th, 8th, 9th, 14th, 16th, 17th, 
SSd, 33d, 34th,2(ith to 30th. 

17th, 21sb, 23~1, 35th to 28th. 

30th. 

26th, 39th. 
west QUrf 8l&8.-7th to 30th. 

37th, 28th. 

3ith,  28th. 

21st, SGth. 27tht SSth. 

90tli, 25th, 96tb, 37th, 29th. 

S‘ikll- 

Upper lake region.-1st to 4th, 6th, 7th, 11th to 15th, 18th to 

Extreme northr~est.-lst to 6th, 9th to 14th, l6th, 18th, 19th, 

Upper nfissiasippi zm1ley.-1st to Mth, 18th to SSd, 35th, 26t11, 
- 

Miesouri ral1ey.-1st to 30th. 
Xortltet-u sbpe.-lst to 5th, 8th, 10th to lP th ,  17th to SOth, 

Middle slope.-lst, ad, dth, 5th, Sth, 9th, loth, 15th to 30th. 
Sodhern dope.-3d, dth, 7th to l l t l i ,  13th to 18tb, 33d, 33d, 

&nther?& platen?i.-9d to 5th, 14th, 17t11, 18th, 21st to 34th, 

93d to 30th. 

Sdth, 36th to 30th. 

36th to 30tmfi. 
Middle plntenii.-4th, 5 th ,  9 t h  13th: ldth, 19th to 23d, 36th, 

39tli, 30t.l; 
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Xoorthernpla&au.-lst, 3t1, 5th, 9th to 17th, 19 to 35tb, 38th 

North Pacijic C Q M ~  region.-5th, 9th, llth, 14th to 17th, 94tb 

MiddZe Paci8c const region.-Red Bluff, 15th ; Oroville, 93d 

The following notes upon the thunder-atorms of tlie montl 

B t h ,  30th. 

25th. 

30th; College City, Sth, 17th, %dl 33d, 39th. 

have been prepared by Junior Professor H. A. Hazen : 
The collection of data, relating to thunder-stnrms, upon special cards, ha 

heen continued the resent pear. A large nuinber of the ohservers of last pea 
coiitinue their recoss. It IS desired that all who take an interest in this mal 
ter may aid in this work. Instrnctions and ostage free cards will be sent an 
one sending his address to the Chief Signlcl Jfficer. During June nearly 3,oO 
distinct records have been received. l'he days having the largest number c 
storms were the T t h ,  14th. 15th, LWh, Slst, and 27th. Nearly all these storm 
occurred to the southeast and east of quite marked barometric depressions. 1 
special inverrti tioii of storms, at Rtations about four miles apart in Ohio, ha 
been be nn. The storms of the l-lth, 100; of the Kith, 200; of the IOth, 24.5 
sud of ?he %st, 280, have been carefully plotted upon maps, and have show 
very interesting results. On the 15th destructive storms are reported fror 
three places in Shelby coiinty, between 13.30h. and 14h. The most estensiv 
series of storms on this date, however, are in a belt about thirty miles ride 
running across the state from west to east, with its centre in lntitude 311' 30' 
High winds and damaging storms are reported from twenty-one laces. Thes 
began at 18.80h. in the west and ended at 18.80h. in the erst. d e  mean veloc 
ity across the state was over forty miles per how, while the storm-centre had 
velocity leRs than thirty miles. The mean distance from the centre of the de 
prebsion was tive hundred and fifty miles in a *He. direction. These twenty-on 
s toms were surrnnnded by thunder-storms of less severity and. in manv in 
stances, at the boundary of electric action, there were gentle rains withoii 
thunder. 
On the 'Llst storms were iuucli more geueral over the whole state. A grou] 

of destructive storms are found in the northeast of the state occurring betweei 
1711. and 20h. Nenrlv in the centre nf this were the tornadoes at Iiaveniii 
and b1nrlborough. & on the lsth, these storms were siirrounded by those (I 
much less intensity. The meail velocity of the lmronietric depression wn 
twenty-is miles, a@ of t.lie thunder-storm movement thirty-tive miles. 1% 
following are given as a few of the characteristics of electric storms, RLI deter 
mined by the stndies thns far: 

1st. A barometric depression is almost an invariable accontpaninient. I 
storms occnr without such depression, they are light, and more or less spor 
adir.. 

2d. A temperature much above the normal precedes general electric action 
this high temperature extends over the whole region, nearly to the low centre 
or at least to where rain is falling, in which case the precipitation has a ten 
dency to diminish the heat. 

3d. The wind over this re 'on, just before the action sets in, is from the s 
or sw., and light, following t%le law of the gentle gradient to the north. 

4th. The storms, with few esceptions, move from the sw. to the ne. 
5th. They are almost invariably immediately preceded Iiy a high wind. blow 

in If the wind takes an] 
otfer direction, it is from a poitit slightly to the right of the centre of action 
never to the left, i. e., in a direction with the hands of a clock ahJl1t the centrr 
of action. 

6th. This electric action is general over the region to the se. of a low area 
though there may be frequent aps in  this region. They seem like sndden nut 
bursts of energy in the atmorrp%ere, dependent indirectly in  sonie itnesplninet 
manner upon the barometric depression, though haring a velocity somerhal 
greater than it. 

ELECTRICAL PHENOMENA. 

directly from the centre of niost intense action. 

Bismarck, Dakota : from 10 p. m. of the 36th until niitluighl 
the telegraph wirex were so charged with atmospheric elec. 
tricity that signals were transmitked witliout the aid of bat. 
tery, between this place and Fort Pates, Dakota. 

The observer on the siimmit of Pike's Peak reports the fol. 
lowiug : (6 diiring a thunder-storm, on the nftenioon of the 28th 
unusual electrical manifestations were observed. All pointed 
objects, eren the tips of one's fingers and eyebrows woduced 
A buzzing noise, resembling tlie sound made hy bee;.!, 

OPTICAL PHENOMENA. 
SOLAR HALOB. 

Solar halos were observed in the various &tes and territo. 

Arizonn.-l7th, 30th. 
Arknnsa#.-3d, Sth, lOtli, l-ltli, 15th, 19tI1, 3Oth, X?d, 36th. 
Cnlifomicc.-4th, 13th, 14th, Mth, 17th, 19th, 3Ot11, 59cl,33rl, 

Connecticut.-lSth, 20th,, 25th. 

ries RS follows : 

24th, 2Gtl1, 97th.. 

Dnkota.-lst, 5tb, 18th, 19th, 20th. 
. District qt' Colurnb~in.-lst, 10th. 

Ploridn.-lst to 4th, 8th, 9th, 27th. 
Georgin.--Sd, 4th,. lGtli, l X t l i ,  24d. 
Illi~~mis.-5th, 9th, 15th, 24th. 25tb, 30th. 
Indiaim.-lOtIi, 30th. 
Io,lca.-5tli, 2Gth, 30th. 

Maine.-3d, 6th. 
~~ln~s~chuset~.-3r l ,  31s t , 35 th, 26th. 

Mimesotn.-2tl. 
Mi8sou~L-&l, 9tb, lo th ,  16th, lllth, 19th, %th, 22d, 27th. 
New Jersey.-loth, Slst. 
Nera York.-3rlt loth, l l th ,  14th, 20th. 
North Cnroiina.-3d, 4th. 
Ohio.-3d, loth, l3 tb ,  23th, Idth, 90th, 21st, 25th;, 26th,27th. 
Orfqo?b.-2d, 3d, 4th, 6th,  7th, Sth, 22d, 23d to 29th. 
Pennsyl anaia.-3d, 19 tli, 35 th, 27th. 

Tennessee.-lSth, 15th,  Xst, 23d. 

Virghia.-3d, 12th, 19tb, 39th. 
Wflsltington l'erritory.-l9th, 37th, 38th, 29th. 
Wisconsin.-Beloi t, 16th. 

K ~ ~ ~ . - 1 0 t h ,  l'ith, 18th, 224 26th, 39th, 30.th. 

YichQ/nfi.--dth, 7th, l l th,  24th. 

801bblb cWOla'?bfi.-%1, btb, 19th, 25th. 

T~W.--EI PBYO, 1st. 

Wyodt~.-Sth,  gtb, 13th, 15th. 
LUNAR HALOS. 

Luuar halos were observed iu the various states and terri- 

Arizona.-lGth, 90th, Slst, 24th, 26th. 
Arkamcur.--SOtli, 34tmli, 57th. 
Cnlifornin.-lGth to 19th, 9 M .  
Colorndo.-33d. 
Coamcticut.--SOth, 94th. 

Georgia.-3d1 4th, 5th, 33d to 37th. 

Indiann.-2d, 16th, lSth, 19th, 2lst, 23d to 26th. 

KentucB~.-Fmnlifort, 34th. 
Loui8iann.-New Orleans, 24th. 
Maryland-Baltimore, 31st, 34th. 
~nssccchusetls.-lOtli, 20th, 21&, 25th. 
Michigm.-15th, 18th, 19th 30th, 24th, 37th. 
Minnesota.--30t~ h, 36th. 

, Mi:ssouri.--lst, 34th. 
' NeBrnska.-l'itli, 18t.h, 19th. 32d, 85th, 27th. 
New Hwnpshire.-SOtIi, 34th, 36th, 27th. 
New Jersrey.-5th, 3Ot,h. 
New Mexico.-Santa F6, 17th, 2lst. 
Nero PorB.-l9th, SOtli, 34th, 26th, 27th. 
North Cnrol,intr .-5 th , 24t h. 

Oregow.-Albauy, 231, 97th. 

Tt?~messee.--SOth , 31st, 22d, %tb, 25th, 28th. 

C%zA.--Nepli i, 19th. 
. Virghiin.-16th to 18th, Hst, 32d, %th, 28th, 39th. 
Wccrrhityton Territory.--9lst, 9€ith, 27th. 
FVisco!olceP:n. -1 St,li, 30 t.h 26t h . 

The phases of the moon during June were : laat quarter, 5th, 
i.59 1). m. : new moon, 19th, 5.36 p. m. ; fir& quarter, 19th, 
,.P! it.. m.; tiill 1~10011, 57th, 6.13 a,. m.; perigee, 13th, 11.12 a. 
11.; apngee, SSth, 13.54 a. ni. 

;oriecr as followr : 

D&d~%.-17th, !?Pth, 95th. 
F10d~.-l7t,h, 18th, 23d1 %th, 27th,29th. 

IL%Oi8.-18th, mth, 2184 22d, Sdth, 25th, 86th. 

Iolcn.-24th, 35th. 26th. 
Kan~t~.-l5tl1 to lSth, 2Oth, 23d to BSth, 30th. 

Ohi0.-19th, 53d to 37th. 

P e ~ ~ t ~ l t ~ ~ ~ i n . - 5 t h ,  l O t l i ,  !!5th, 36th. 

I ' e~~. - l s t ; ,  lGth, 18th, 2ht, 29d, 23d, 25th, 28th. 

MIRAGE. 

Webster, Dakota, lst, 3r1, Sth, 9th, 23d. 
Traverse City, Michigan, 2lst. 


